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Being an outstanding student is the dream of every school age child. The 
achievements obtained are of course based on an ability of the knowledge 
possessed by each student, so this achievement will greatly help get a good life 
in the future. At SMK Muhammadyah 8, it is still difficult to give rankings in 
determining outstanding students among the many outstanding students 
because the selection is still manual and often experiences errors due to human 
errors. Decision Support Systems (DSS) are used to increase effectiveness and 
reduce subjectivity in decision making. There are several methods used in 
Decision Support Systems, one of which is the Simple Additive Weighting 
(SAW) method. The SAW method or often referred to as a combination linear 
weighting or scoring method, this method is based on the average weighting. 
The criteria used in this study were student absenteeism, student attitudes, the 
average score of report cards, extracurricular activities, student and academic 
activeness and 10 alternatives were used. By applying the Simple Additive 
Weighting (SAW) method, the results obtained from this study are Alternative 
1 (A1), namely Sinta who is the best student at SMK Muhammadiyah 8. And 
the system that has been built using the programming language PHP and 
MySQL as the database can be assisting the SMK Muhammadiyah 8 in 
determining the selection of the best students using the SAW method at SMK 
Muhammadiyah 8 Medan. 
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1. INTRODUCTION 
Being an outstanding student is the dream of every school age child, let alone stand out 
among other students. The achievements obtained are of course based on an ability of the knowledge 
possessed by each student, so this achievement will greatly help get a good life in the future. Every 
educational institution, especially in Vocational High Schools, which are schools whose goals and 
focus are developing children's abilities in their chosen vocational fields, always have a vision and 
mission that is oriented towards graduates who are smart, excel in achievement, have broad insight 
and realize international standard ratings as well at SMK Muhammadyah 8. To realize this desire 
every school needs to evaluate, further improve its service both regarding teaching techniques, 
assessment, quality assurance in order to make schools competitive, high quality and achievers. 
With this, from the problems that have existed before, school teachers sometimes still have 
difficulty determining prospective students who will be included in the learning olympiad at the 
Vocational High School level each year. At SMK Muhammadyah 8, it is still difficult to give 
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rankings in determining outstanding students among the many students who excel because the 
selection is still in a manual state and still often experiences errors due to human errors. In addition, 
the data in this school, especially the assessment data on students and other data in this school, are 
mostly still written manually, so data is still vulnerable to being lost. Therefore, there is still 
something that needs to be developed so that it is not less competitive with other schools of the same 
level. 
Decision Support System (DSS) is used to increase effectiveness and reduce subjectivity in 
decision making[1]–[3]. DSS aims to provide information, guide, provide predictions and direct 
information users to get better decisions. There are methods used in the SPK including Simple 
Additive Weighting (SAW). The SAW method or what is often referred to as the combination linear 
weighting or scoring method, is the simplest Multiple Attribute Decision Making (MADM) method. 
This method is based on a weighted average. 
 
2. RESEARCH METHOD 
2.1. Research Framework 
In making the Best Student Selection Decision Support Application with the Application of 
the SAW Method System at Muhammadiyah 8 Medan Vocational School, several stages are needed 
to be able to produce an information system that is useful for making it easier for schools to determine 
students. 
Some of these stages include initially choosing a research location to examine the process of 
data collection for outstanding students at school, then collecting data by observation, literature study 
and interviews, and the most important thing is to build a system that will be used to facilitate the 
determination of decision support for the best student selection. Application of the SAW Method 
System at SMK Muhammadiyah 8 Medan. 
Then by formulating the problem and scope to determine the concepts and research 
hypotheses. The latter determines the system development and implementation. 
 
 
Figure 1. Research Framework 
a. Data collection 
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Data collection is an activity carried out to obtain the information needed in order to achieve 
research objectives. There were 2 (two) data collection carried out in this study, namely 
identifying the criteria for determining the best student among outstanding students and 
determining rankings in supporting applications for the Best Student Selection Decision with the 
Application of the SAW Method System at Muhammadiyah 8 Medan Vocational School. 
b. Simple Additive Weighting (SAW) 
The basic concept of the SAW method is to find the weighted summation of the performance 
rating for each alternative on all criteria[4], [5]. The SAW method requires a decision matrix 
normalization process (X) to a scale that can be compared with all available alternative ratings[6], 
[7]. The SAW method recognizes 2 (two) attributes, namely the benefit criteria and the cost criteria. 
The fundamental difference between these two criteria is in the selection of criteria when making 
decisions[8]. 
The Concept of Calculation with the SAW Method 
The settlement steps in using the SAW method are as follows[9]–[12]: 
1. Determine the alternative, namely Ai. 
2. Determine the criteria that will be used as a reference in making decisions, namely Cj. 
3. Determine the weight of preference or level of importance (W) of each criterion. 
W = [W1, W2, W3,…, Wj] 
4. Create a table of suitability rating for each alternative on each criterion. 
5. Make a decision matrix (X) which is formed from the results of the suitability rating table of 
each alternative on each criterion. The X value of each alternative (Ai) on each criterion (Cj) that 
has been determined where, i = 1,2,… m and j = 1,2,… n. 
X=[
𝑥11 𝑥12 … 𝑥1𝑗
. .
. .
𝑥𝑖1 𝑥𝑖2 … 𝑥𝑖𝑗
] 
6. Normalizing the decision matrix by calculating the normalized performance rating (rij) value of 








a. The profit criterion is carried out if the value provides an advantage for the decision 
maker. Conversely, the cost criterion is carried out if it incurs costs to decision makers. 
b. If it is a profit criterion, the value is divided by the value of each column. As for the cost 
criterion, the value of each column is divided by the value. 
7. The results of the normalized performance rating (rij) form a normalized matrix (R). 
R =[
𝑟11 𝑟12 … 𝑟1𝑗
. .
. .
𝑟𝑖1 𝑟𝑖2 … 𝑟𝑖𝑗
] 
8. The final result of the preference value (Vi) is obtained from the addition and multiplication of 
the normalized matrix row elements (R) with the preference weight (W) corresponding to the 
matrix column element (W). 
Vi  =∑ 𝑊𝑗𝑟𝑖𝑗
𝑛
𝑗=1  
The result of the calculation of a greater Vi value indicates that the alternative Ai is the best 
alternative. 
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3. RESULTS AND DISCUSSION 
To complete the decision making based on the SAW algorithm calculation, the first thing to 
do is to determine the value of the Cj criterion on a set of alternatives Ai. Along with the preference 
weight (Wj) of each Cj criterion, here are the criteria needed in making a decision to recommend the 
main customer. 
Table 1. Value Data of Students of SMK Muhammadiyah 8 Medan 















1 Sinta A1 90 0 90 90 80 80 
2 Rini A2 90 0 90 90 80 80 
3 Sadriyah A3 90 0 90 90 80 80 
4 Wildan A4 90 0 90 70 80 80 
5 Ratna A5 75 1 80 70 80 80 
6 Faisal A6 80 1 80 80 80 80 
7 Siti fatimah A7 75 2 80 80 80 80 
8 Susilawati A8 75 0 70 70 80 80 
9 Sonia A9 90 2 70 85 80 80 
10 Apandi A10 80 3 70 70 80 80 
Determine the relative value of each alternative 
Table 2. Criteria 
Kode Kriteria 
C1 Nilai rata-rata raport 
C2 Absensi siswa 
C3 Sikap siswa 
C4 Ekstra kulikuler 
C5 keaktifan siswa 
 
Implementation of the interface using a web-based programming language. The steps that 
must be taken to implement the system on a computer. starting from preparing the application on the 
computer to testing the application so that it is ready for use along with general instructions for using 
the application made on the main computer screen. 
The implementation of the interface is an interface design that will be used as an intermediary 
for the user and the software used. The interface implementation of the satisfaction level analysis 
application design is as follows: 
1. Login page 
The login page, the admin ensures that the username and password are validated into the 
database, entering the application must be absolutely guaranteed safe from irresponsible hands 
or persons. So that the data collected is guaranteed to be true. The implementation of the login 
form design of the satisfaction level analysis application design using the Unifed Modeling 
Language (UML) method. 
The login form aims for the username and password to enter the main menu. The submit button 
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Figure 2. Login page 
2. Add Student Data page 
The menu form adds student data 
 
Figure 3. Add Student data page 
3. Display Edit Student Data 
Form that Edit Student Data  
 
Figure 4. Edit Student Data 
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4. Display Criteria Data 
 
Figure 5. Display Criteria Data 
5. Display Laporan 
  
Figure 6. Alternative homeroom teacher 
 
4. CONCLUSION 
Applying the SAW method in determining the best student by using criteria and alternatives 
to be the best student is then made into a matrix calculation that produces the highest ranking of the 
criteria that the best students meet. With direct research into the field and observation, making 
designs using UML and flowcharts. Implementing the determination of the best student by building 
a system that makes it easier for the school to determine the best student by entering student data and 
student grades according to the criteria and alternatives. 
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